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This is a summary of National Intel l igence Estlmate, N I X  11-3-54, 
dated 16 February 1954, prepared and agreed upon by the Jo in t  Atomic 
Energy Intell igence Committee which i s  composed of repreeentatlves 
of the Departments of State,  Army, navy, A i r  Force, the Atomic Energy 
Commieeion, the Joint Staff  and the Central  Intel l igence Qency. The 
FBI  abstained, the subject being outside of i t a  ju r i sd ic t ion .  

A group of expert consultants working w i t h  the Joint  Atomic Energy 
Intel l igence Committee concurred in the  conclusions given in  t h i s  
eetimate. The estimate w a s  approved by the Intel l igence Advisory 
Committee as of 16 February 1954. 
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suMMmr 
THE SOVIET ATOMIC ENERGY .PROGRAM 

M MTD-1957 

THE PROBLEM 

To e s tha t e  the current  s t a t u s  and future course of the Sovie t  
atomic energy program on t h e  basis  of information available from all 
sources . 

SrnlMARY 

1. While the exact ex ten t  of the Soviet  capabi l i ty  f o r  qu'ailtity 
production of nuclear weapons remains uncertain i n  some of Its 
aspects, the avai lable  evidence es tab l i shes  the existence i p  w e  USSR 
of (a)  a high-priority,  extensive atomic energy program; (b) a subs t an t i a l  
stockpile of nuclear weapons; and (c) t h e  capabi l i ty  of producing 
explosions i n  a range from the equivalent of a few thousand t o  a t  least  
a mill ion tons of TNT. 

2. I n  November 1945 the "Firs t  Chief Direc-brats  attached to  the 
Council of Ministers'' w a s  organized t o  plan and carry out  the Sov ie t  
atomic energy program. 

3. The first Soviet reactor  capable of quantity production of 
plutonium probably went i n t o  operation during 1948 and by the spr ing  
and summer of 1949 the l e v e l  of total reac tor  power became significant, 
t h u s  marking the date of the start of production scale operations f o r  
the manufacture of plutonium. 

Ir. The production of uranium-235 apparenuy lagged behind the  
. plutonium program. 

d i f f i cu l t i e s  is  not  knoun, a s  only meager evidence is available t h a t  
i s  relevant to the isotope separation phase of the  program. 

Whether t h i s  was planned o r  the r e s u l t  of technica l  

5. The Soviets have demonstrated a capab i l iw  to accomplish 
independent research e s sen t i a l  to t h e i r  atomic energy program. 
i t  i s  no doubt true that espionage a c t i v i t i e s ,  German technical  
assistance,  and unclassif ied s c i e n t v i c  and technical l i terature  
available i n  *stern countries made subs tan t ia l  contributions to Sovie t  
progress, independent research by the Soviets,  required to adapt to 
t h e i r  needs the infomation obtained through such sources, was 
apparently car r ied  out with a high degree of competence. 
i s  now c l e a r  t h a t  i n  a number of instances Soviet  atomic energy prac t ices  
do not fo l low those of the U.S., the U.K. o r  Canada. 

While 

The evidence 
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6 ,  It l a  estimated t h a t  the total cumulative production of 
uranium metal ava i lab le  to the Soviet Union from East  German production 
alone up to the end of 1953 was between 10 and 15 thousand tons. 

in te rna l  and o the r  S a t e l l i t e  sources. 
It I s  possible t h a t  an equal amount could have been produced from 1 

~ 

I 
7. The Soviets a re  depending, for the most par t ,  on very low-grade 

deposita of uranium. 
uranium recovered is derived from ores  which probably average between 
0.03% and 0.3% U 08. 

extensively worked ins ide  the USSR. 

I n  the S a t e l l i t e s  the major portion of the 

Only a vas t  amount of hand so r t ing  can account 
for the la rge  ou i put. Comparable grades of ore  are probably being 

8. It i s  estimated t h a t  the probable total r eac to r  power l e v e l s  
were i n  the neighborhood of 900 - 1200 megawatts during the period from 
ea r ly  1952 to the end of 1953. 
effect ive r e a c b r  power l e v e l s  ~3.11 increase during the period of 
t h i s  estimate, reaching a IeveZ of approximately 2100 to 2hOO megawatt 
i n  1957. 
define the maximum capabi l i ty  f o r  expansion of Soviet  plutonium 
manufacturing f a c i l i t i e s .  

Further, it is estimated the btal 

It should be noted t h a t  tNs increase is not  intended to 

9 .  The absence of su f f i c i en t  evidence from which to estimate 
ins ta l led  o r  planned isotope separation capacity continues to be one 
of the most ser ious gaps i n  in te l l igence  information on the Soviet atomic 
energy program. It is  believed tha t  there are several  possible courses 
of action the Soviets may have taken with respect  to uranium-235 
production which a r e  consis tent  with available evidence and which y i e ld  
general guide l i n e s  f o r  the  Soviet uranium-235 stockpile.  
value has been taken for the purpose of. calculat ing the weapons stockpile. 

power applications of atomic energy other  than possible implications 
from Soviet i n t e r e s t  i n  thorium and the high i r r ad ia t ion  l e v e l  of the 
plutonium u t i l i z e d  i n  the 3 September 1953 explosion. However, together 
with continuing research on methods of plutonium and uranium-233 
production, some e f f o r t  w i l l  undoubtedly be placed on power applications. 

An .average 

10. No evidence is avai lable  on Soviet  e f f o r t s  with respect to 

ll. It i s  concluded t h a t  the USSR is capable of producing nuclear 
weapons Kith explosive powers i n  the range of the  equivalent of a few 
thousand t o n s  of TNT to approximately one mil l ion tons of TNT. Throughout 
t h i s  range thermonuclear reactions were apparently used to increase 
(Le .  boost) the energy y ie ld  from the f iss ionable  materials present 
without themselves d i r e c t l y  contributing subs t a n t i a l l y  to the total energy 
yield. 
a point i n  seapon technology a t  which they were capable of p-mducing 
stockpile weapon types d ic ta ted  by mili tary requirements. 

It i s  apparent t h a t  by the end of 1953 the Soviets had reached 

- 2 -  
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12. While there  is no c l e a r  evidence which can serve as a-guide 
to an estimate of the specific tppes and numbers of each type t h a t  t h e  
Sovfets will ac tua l ly  stockpile,  i t  i s  considered probable that f o r  
the immediate future the spec i f ic  weapons stockpiled w i l l  have the 
general  charac te r i s t ics  and explosive powers of models tes ted,  
as estimates are  projected fur ther  i n to  the future ,  uncertainty is 
increased by the possible advent of new principles  of weapon design o r  
the development of new methods f o r  the production of f i ss ionable  o r  
thermonuclear materials. 

However, 

- -. 
13. I n  order to i l l u s t r a t e  how estimated Soviet s tockpi les  of 

(a) the continued stockpiling of composite and pure 

f i ss ionable  mater ia ls  may be u t i l i zed ,  the table below has  been 
based upon two examples of the many courses which are within Soviet  
capabi l i t i es :  
plutonium weapons using pr inc ip les  tes ted  in 1951 and y ie ld ing  
approx3mately t h e  equivalent of bO,OOO tons of TNT each, o r  (b) the 
s t o c k p i l h g  of nuclear weapons using the boosting pr inciples  tested 
i n  1953, L e .  u t i l i z a t i o n  of plutonium components for medium y i e l d  
(60,000 tons of TNT) and small y ie ld  (5,OOO tons of TNT) weapons, and 
a l l  uranium-235 weapons y ie ld ing  one mill ion tons of TST, 

End Mid- Mid- Mid- Mid- 
1953 1954 1955 1956 1957 - - - -  Stockpile Examples 

(a) Unboosted composite and plutonium 
weapons 40 KT each, 180 240 390 575 800 

7.2 9.6 15.6 23 32 Total yield (million tans !l”T) 

o r  

(b) Boosted uranium o r  plutonium 
54 80 

60 KT 60 85 125 175 235 
S KT 190 250 375 525 700 

weapons 1000 KT 1 2  18 3 l ~  

Total yield (mill ion t o n s  ’INT) 16.5 24.3 h3.4 65.6 97.5 

14. For comparison with the above, the following table s e t s  f o r t h  
the stockpile f igures  which would be applicable if the Soviets fabr ica ted  
all f iss ionable  material  i n to  e i t h e r  large-yield boosted weapons (e. g. 
uranium-23s weapons yielding lo00 kilotons each, and pure plutonium 
weapons yielding 60 kilotons each) o r  small-yield weapons (e.g. composite 
and pure plutonium weapons yielding 5 k i l o t o n s  each). 



COO269321 n r D  
K J M B C R E T  

Stockpile Examples End Mid- Mid- Mid- Mid- 
- 1953 1951 1955 1956 1957 

(a) Boosted uranIum-23S weapons 
1000 KT each 12 18 34 54 80 
Boosted ulutonium weanons 

or 
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